A new sesquiterpene, named baccharisketone (1), and a new monoterpene, p-methoxythymol acetate (2), were isolated from the leaves of Baccharis dracunculifolia along with seventeen known compounds (3-19). The structures of the new compounds were determined by spectroscopic means. The growth inhibitory activity of the isolated compounds against leukemia cells (L 1210) was tested and three terpene phenols (4, 6, 17) and five sesquiterpene alcohols (8, 10, 11, 13, 16) were found to exhibit strong cytotoxic activity.
Baccharis dracunculifolia (Asteraceae, local name in Brazil: Alecrim do campo) is a woody dioecious shrub (2-3 m in height) that is distributed throughout southern Brazil. It has been reported that this plant is a source of resin for Brazilian propolis (green propolis) 4, 5) and leaf extracts have been used as an antipyretic, a stomachic, and a health tonic in Brazil. Our biological studies of the alcoholic extracts of the leaves found that the extracts exhibited potent cytotoxic activity against leukemia cells (L 1210). In this paper, we describe the isolation and structure elucidation of two new compounds, baccharisketone (1) and p-methoxythymol acetate (2), along with seventeen known compounds; caryophyllene oxide (3), 6) thymol (4), 7) carvacrol (5), 8) p-methoxythymol (6), 8) 4-isopropyl-2-methylphenol (7), 7) spathulenol (8), 9) p-cymene-2,3-diol (9), 10) bisacumol (10), 11) 2-methyl-6-(4Ј-methylphenyl)-3-hepten-2-ol (11), 12) 1b-hydroxyeudesma-4(15),7-diene (12), 13) cadinol (13), 14) an oppositanetype sesquiterpene (14) , 15) germacra-1(11),5(12),6(E)-trien-2-ol (15), 16) a tricyclic sesquiterpene (16), 15) 3,4,3Ј,4Ј-tetrahydroxy-5,5Ј-diisopropyl-2,2Ј-dimethylbiphenyl (17) , 17) 3-acetoxy-4Ј,5-dihydroxy-7-methoxyflavanone (18), 18) and naringenin (19) , 19) and discuss their growth inhibitory activities against L 1210.
Results and Discussion
Isolation of Chemical Constituents from the Leaves of B. dracunculifolia The dried leaves of B. dracunculifolia were extracted with ethanol under ultrasonication and then the solvent was evaporated in vacuo. The residue was chromatographed on a HP-20 column eluted successively with 40% MeOH, 70% MeOH, MeOH, and acetone. The growth inhibitory activity of each fraction against L 1210 was tested and the MeOH fraction was found to show strong activity (Fig. 1) . Therefore, the MeOH fraction was further separated on a silica gel column eluted with stepwise gradients of nhexane-EtOAc and then purified by HPLC to give compounds (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) as shown in Fig. 2 . The structure of 1 was confirmed to be that shown in Fig. 3 .
From the viewpoint of the biogenesis of various sesquiterpenoids, it is presumed that the baccharisketone (1) may be biosynthesized in the plant from a bisabolane type sesquiterpenoid via an acorane type sesquiterpenoid (Fig. 4) .
p-Methoxythymol acetate (2) was obtained as an oily material. Its EI-MS spectrum showed the [M] ϩ ion peak at m/z The substitution pattern of the benzene ring was determined by difference nuclear Overhauser effect (NOE) experiments on 2. As shown in Fig. 5 , irradiation of the proton signal (H-10, d 2.16) due to the aromatic methyl group produced the significant enhancement of an aromatic proton (H-6, d 6.76) signal and the methoxyl proton (d 3.82) signal. Furthermore, the NOEs were observed on the aromatic proton (H-6, d 6.76), two methyl proton (H-8, H-9, d 1.20), and methine proton (H-7, d 2.96) signals due to the isopropyl group by irradiation of the acetoxyl proton signal (d 2.30). In addition, irradiation of the methoxyl proton (d 3.82) enhanced the signal intensities of the aromatic proton (H-3, d 6.71) and the methyl proton (H-10, d 2.16) signals. Based on these results, the chemical structure of 2 was elucidated to be that shown in Fig. 5 .
Inhibition of Leukemia Cell (L 1210) Growth (IC 50 ) The cytotoxicities of the isolated compounds were studied using L 1210 (Table 1) . While the new compounds (1, 2) exhibited moderate cytotoxic activities (1: IC 50 ϭ114.5 mM, 2: IC 50 ϭ90.0 mM), compounds 8 (spathulenol) and 17 (3,4,3Ј,4Ј-tetrahydroxy-5,5Ј-diisopropyl-2,2Ј-dimethylbiphenyl) showed strong cytotoxicity (8: IC 50 ϭ13.6 mM, 17: IC 50 ϭ9.1 mM), as did compounds 4 (IC 50 ϭ33.3 mM), 6 (IC 50 ϭ27.7 mM), 10 (IC 50 ϭ22.9 mM), 11 (IC 50 ϭ34.4 mM), 13 (IC 50 ϭ22.5 mM), and 16 (IC 50 ϭ22.7 mM). These findings indicated that the monoterpene phenols and the sesquiterpene al-Vol. 54, No. 10 
Conclusion
Two new compounds (1, 2) and seventeen known compounds (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) were isolated from the leaves of B. dracunculifolia and the chemical structures were determined by spectroscopic means. Cytotoxicity testing of the compounds isolated in this study revealed the monoterpene phenols like compounds 4, 6, and 17 (dimer) and the sesquiterpene alcohols such as compounds 8, 10, 11, 13, and 16 exhibited strong cytotoxicity. Since the major components of this plant are compounds 3, 4, 5, 6, and 9, it was concluded that the growth inhibitory activity of this plant against L 1210 was attributable to the monoterpene phenols, such as thymol (4: IC 50 ϭ33.3 mM), carvacrol (5: IC 50 ϭ66.6 mM), p-methoxythymol (6: IC 50 ϭ27.7 mM), and p-cymene-2,3-diol (9: IC 50 ϭ45.1 mM).
Experimental General Experimental Procedures
The 1 H-and 13 C-NMR spectra were measured on a JEOL GSX-400 spectrometer in either CDCl 3 , CD 3 OD or acetone-d 6 each containing tetramethylsilane (TMS) as the internal standard. The MS spectra were recorded on a Hitachi M-2000 double-focusing mass spectrometer. Optical rotations were recorded using a JASCO DIP-360 digital polarimeter. Column chromatography was carried out on Diaion HP-20 column (Mitsubishi Kasei) and silica gel (Wakogel C-200). HPLC was conducted with either a Spectra Physics SP 8800, Senshu SSC 3160, Hitachi pressure pump 635-5002, or Hitachi L-7100 pump, equipped with either an ERMA ERC-7520 (RI), ERMA ERC-7522 (RI), Hitachi 635-5004 (UV), Hitachi 655A-21 (UV), or Hitachi L-4000H (UV) as a detector. TLC was conducted using a silica gel 60 F 254 (Merck) precoated TLC plate and the detection was carried out by spraying 10% sodium phosphomolybdate methanol solution followed by heating. Leukemia cells (L 1210) were obtained from the National Cancer Center Research Institute, Japan.
Plant Material The leaves of B. dracunculifolia were purchased from Laboratorio Farmaervas Ltda. in Sao Paulo, Brazil and a voucher specimen was deposited in the herbarium of the College of Pharmacy, Nihon University.
Extraction and Isolation The dried leaves of B. dracunculifolia 
